The retinal renin-angiotensin system: implications for therapy in diabetic retinopathy.
Retinopathy is the most common complication of diabetes, and a leading cause of blindness in people of working age. Optimal blood pressure and metabolic control can reduce the risk of diabetic retinopathy, but are difficult to achieve in clinical practice. In the EUCLID Study, the angiotensin converting enzyme (ACE) inhibitor lisinopril reduced the risk of progression of retinopathy by approximately 50%, and also significantly reduced the risk of progression to proliferative retinopathy. These findings are consistent with extensive evidence that the renin-angiotensin system is expressed in the eye, and that adverse effects of angiotensin II on retinal angiogenesis and function can be inhibited by ACE inhibitors or angiotensin II-receptor blockers. However, in the EUCLID Study retinopathy was not a primary end-point and the study was not sufficiently powered for the eye-related outcomes. Hence, the Diabetic Retinopathy Candesartan Trials (DIRECT) programme has been established to determine whether AT(1)-receptor blockade with candesartan can prevent the incidence and progression of diabetic retinopathy. This programme comprises three studies, involving a total of 4500 patients recruited from about 300 centres worldwide. The patients are normotensive or treated hypertensive individuals, and so the DIRECT programme should assess the potential of an AT(1)-receptor blocker to protect against the pathological changes in the eye following diabetes.